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Abstract

THE ROLE OF SOCIAL NETWORKS IN BREASTFEEDING DURATION
By Jordyn Tinka Wallenborn, M.P.H., Ph.D.
A dissertation submitted in partial fulfillment of the requirements for the degree of Doctor of
Philosophy at Virginia Commonwealth University.
Virginia Commonwealth University, 2017
Director: Saba W. Masho, M.D., M.P.H., Dr.PH.
Associate Professor
Division of Epidemiology, Department of Family Medicine and Population Health

Background: The United States has one of the lowest rates of breastfeeding in the world.
Studies hypothesize that inadequate social support from healthcare providers, family members,
and employers may have contributed to the low breastfeeding rate. This study aims to: 1)
examine the importance of each individual (father, maternal grandmother, paternal grandmother,
obstetrician, and pediatrician) within the social support network on breastfeeding initiation and
duration, 2) determine the relationship between type of prenatal care provider and time to
breastfeeding cessation, and 3) examine the role of breastfeeding intention and confidence as
mediators in the association between workplace support and breastfeeding duration
Methods: This study analyzed data from the Infant Feeding Practices Survey II. Breastfeeding
duration was reported as number of weeks. Breastfeeding initiation was dichotomized (yes; no).
Logistic regression was used to investigate breastfeeding initiation. Cox proportional hazards
models was utilized to assess the relationship between social support and breastfeeding duration.
Structural equation modeling was used to determine the role of mediators in the association
between workplace support and breastfeeding duration.
iv

Results: Mothers whose prenatal care was provided by a midwife were more likely to initiate
breastfeeding and breastfeed for a longer duration. The relationship between workplace support
and breastfeeding duration is mediated by a mother’s confidence in attaining breastfeeding goals.
Lastly, this study found that multiple individuals within a mother’s social support network are
important for breastfeeding initiation and duration.
Conclusion: This project shed light into various components of social support that are integral to
mother’s breastfeeding behaviors.
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Chapter 1: Background

1

Breastfeeding is an indispensable form of nutrition that benefits mothers, children, and
society. Breastfeeding enables optimal development of infants and prevents childhood illnesses
that have serious consequences.1,2 Breastfeeding also lowers the risk of breast and ovarian
cancers among mothers.3-6 Additionally, studies have shown that breastfeeding families have less
absenteeism from work and more money to spend in the local economy.7 A cost analysis showed
that if 90% of mothers complied with national breastfeeding recommendations of exclusively
breastfeeding for six months8, the United States (U.S.) could expect to save over $13 billion
dollars.9 The savings come from decreased health care expenditures, decreased time spent away
from work to care for sick children, and increased productivity at work.10 These cost savings
have also been demonstrated at the state level. A case study conducted in 2013 in Louisiana
reported that if 90% of infants were exclusively breastfed for 6 months, the state would have
saved approximately $213 million dollars and 18 infant deaths would have been prevented.11
Finally, breastfeeding has significant benefits for the environment. Since breastmilk is a
natural and renewable food source, packaging that is used for infant formulas or other substitutes
for breastmilk are not being deposited into local landfills.10 Specifically, research has estimated
that 150 million formula containers will be used for every 1 million babies that are fed with
formula.10 Further, the transport of infant formula or other substitutes to retail locations increases
the carbon footprint.12
Despite the numerous benefits of breastfeeding, mother’s face significant barriers and
prematurely cease breastfeeding. According to the Surgeon General, major barriers to
breastfeeding include social norms, poor family and social support, embarrassment, employers,
and health services.10 In contrast to a few decades ago, bottle feeding (infant formula) is now
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commonplace in today’s society. Widespread exposure to infant formula and other substitutes for
breastmilk have shifted the social norm away from breastfeeding.10
Due to the cultural shift and sexualization of breasts in society, many women report
embarrassment and fear of being stigmatized when breastfeeding in public places.10,13 These
psychological responses are caused by unpleasant social interactions such as: discouragement of
breastfeeding when at a restaurant or shopping center; being told to stop breastfeeding or leave a
public space when breastfeeding; and exclusion in social interactions because of people feeling
uncomfortable.10 These barriers may not only discourage mothers from breastfeeding, but also
deter mothers from asking for support from their social network (i.e. family members, providers
etc.).
Additionally, employers and healthcare providers can influence breastfeeding outcomes.
Employer’s policies can create significant barriers by allowing inadequate maternity leave,14 not
being flexible with breastfeeding mothers,15 or not providing lactation rooms.16 These
breastfeeding policies can inadvertently make mothers feel unsupported in their work
environment and negatively impact maternal health and behaviors.17-19 Lastly, policies among
hospitals and clinics may provide inadequate health care and give low priority to breastfeeding
education and support.10 Previous literature has found large deficits in physicians’ knowledge20
about managing breastfeeding and physicians’ report a lack of adequate time as a major barrier
to providing adequate breastfeeding education and support.21
Major public health agencies such as the Centers for Disease Control and Prevention22
have asserted that breastfeeding support is inadequate. In response, health initiatives such as
Healthy People 2020 provided national objectives to increase breastfeeding rates and support.23
Furthermore, major health professional organizations such as the American College of
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Obstetricians and Gynecologists provided a public committee opinion encouraging physicians to
provide breastfeeding support and education.24 In order to increase breastfeeding rates, it is
essential to understand which type of support has the largest influence on breastfeeding
outcomes — which is still unknown.
Overall, breastfeeding is widely recognized as the preferred method of infant feeding;
yet, women do not receive adequate support from the community. Research has clearly stated
that women who receive support are more likely to initiate and continue breastfeeding.14,25-29
However, mothers continue to face public shamming30, social and institutional barriers31, and
inadequate support from social networks when they breastfeed.22 Very few studies have
adequately addressed the role of social support in breastfeeding outcomes. In fact, no study has
considered examining the relative influences of multiple types of support concurrently.
Therefore, this study aims to:
a: Examine the importance of each individual (father, maternal grandmother, paternal
grandmother, obstetrician, and pediatrician) within the social support network on breastfeeding
duration.
b: Determine the relationship between type of prenatal care provider and time to
breastfeeding cessation.
c: Examine the role of breastfeeding intention and confidence in breastfeeding as
mediators in the association between workplace support and breastfeeding duration.
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Chapter 2: The Importance of Individuals Within a Social Support Network on
Breastfeeding Duration: Whose Opinion Matters?

5

Abstract
Background: Multiple types of individuals comprise a mother’s social support network. To date,
research has focused on specific individuals within a social support network, such as the father.
However, women may value individuals in their support network differently. This study
examines the relationship between multiple types of individuals within the social support
network and breastfeeding initiation and duration.
Methods: Data from the Infant Feeding Practices Survey II were analyzed. The importance of
individuals opinions on a mother’s breastfeeding decision were investigated for the baby’s
father, the participant’s mother and mother-in-law, the infant’s pediatrician, and the participant’s
obstetrician. The main outcomes were breastfeeding initiation (yes; no) and breastfeeding
duration (in weeks). Logistic regression provided the odds of never breastfeeding while Cox
proportional hazard models were used to assess the risk of breastfeeding cessation.
Results: Women who stated that the father was not at all important were more likely to never
breastfeed and prematurely cease breastfeeding compared to women who stated that the father’s
opinion was very important for their breastfeeding decisions. Conversely, women had lower odds
of never breastfeeding and a decreased risk of breastfeeding cessation if they reported that the
mother-in-law was not at all important or not very important compared to women who reported
that the mother-in-law was very important. No statistically significant relationship was found for
the participant’s mother.
Conclusion: This study found that multiple individuals play an integral role in breastfeeding
initiation and duration Interventions aimed at increasing breastfeeding initiation and duration
rates should include a wider range of individuals within a social support network.
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Introduction
The United States (U.S.) has one of the lowest breastfeeding rates in the world.32 In 2015,
only one in five (22.3%) mothers exclusively breastfed for six months.22 Increasing breastfeeding
rates is a key strategy to improve maternal and child health. The nutrients and antibodies found
in breastmilk provide long lasting protection against chronic and short-term ailments for the
child10,33-36, including: upper and lower respiratory tract infections, otitis media,37 type 1 and type
2 diabetes mellitus, and obesity.8 Similarly, mothers who breastfeed are at a decreased risk of
breast38 and ovarian cancer39, osteoporosis40, and are more likely to return to pre-pregnancy
weight quickly.41
Despite the benefits of breastfeeding, mothers in the U.S. receive inadequate social
support. The Centers for Disease Control and Prevention (CDC) stated that the low breastfeeding
rates suggest that support from healthcare providers, family members, and employers is not
adequate for mothers.22 A lack of support or opposition of breastfeeding within a mother’s social
network are a major barrier to both initiation and continuation of breastfeeding.27 One individual
in the mother’s network that is often cited as the most influential for breastfeeding outcomes is
the father.26,28 Results from a prospective cohort study indicated that mothers can be heavily
encouraged or dissuaded from breastfeeding by the father.28 Additionally, a cross-sectional study
stated that a father’s encouraging attitude was the most important form of support for
breastfeeding mothers.26
Current research investigating other individuals in a mother’s social support network,
such as grandparents, is scant. This is a critical gap in current literature as previous research has
documented that other individuals in a women’s support system may be equally as important as
the father.25,42-44 For example, a community-based study reported that support from the infant’s
7

maternal grandmother would have influenced bottle-feeding mothers to breastfeed.25 Moreover,
an evaluation of a voluntary breastfeeding support service in Northwest England reported that
including grandmothers in the community-based program made a significant difference in the
support mothers received.42 Findings from these studies suggested that in addition to fathers,
grandmothers may play an important role in breastfeeding success.
Physicians are also an essential component of a mother’s social support network that
have been vastly ignored. Physicians have a unique opportunity to provide breastfeeding
education and support that may aid mothers in breastfeeding. However, less than a quarter of
women report receiving breastfeeding guidance from their obstetrician.45 Further, significant
deficits in physicians’ knowledge and abilities to provide breastfeeding support has been
documented20,46,47 — which may undermine the relationship between patient and provider.
This study investigates a mother’s social support network in an attempt to understand the
influence of major individuals (fathers, grandmothers, physicians) who provide social support for
breastfeeding. The current study was guided by an adapted social-ecologic model which has
been used in previous breastfeeding research.48 This model is based on evidence stating that no
single factor can explain an outcome.49 Core areas of the adapted model include: individual,
interpersonal, community/environment, organizational, and policy. Utilizing aspects of the
social-ecological model, the current study explores the interpersonal level by investigating the
relationship between support from the infant’s family members and healthcare providers, and
breastfeeding initiation and duration.
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Methods
The Infant Feeding Practices Survey (IFPS) II was analyzed. The data were collected in
the U.S. from May 2005 through June 2007, with a six year follow-up in 2012. The IFPS II
collects longitudinal data on a variety of information including infant feeding and maternal
perceptions. It used a standardized data collection protocol for consumer opinion panel that
minimized the potential for information bias. All survey questions were extensively tested and
validated.50,51 Additional information on IFPS II methodology can be found elsewhere.52
The main exposure, the importance of individuals opinions on mother’s breastfeeding
decisions, were based on the survey item, “How important are the following people’s opinions in
your decision about how to feed your baby?”. The survey item asks about the baby’s father, the
participant’s mother, the participant’s mother-in-law, the participant’s obstetrician or other
doctor, and the infant’s pediatrician or other doctor. Participants could answer “not at all
important”, “not very important”, “somewhat important”, “very important”, or “no one in this
category”. Each individual was coded as a separate variable and responses were considered
ordinal. Breastfeeding initiation, breastfeeding duration, and exclusive breastfeeding duration
were the main outcomes of interest. Breastfeeding initiation (yes; no) was based on the prompt,
“Did you ever breastfeed this baby (or feed this baby your pumped milk)?”. This study only
included women who initiated breastfeeding for the secondary outcome variable, breastfeeding
duration. To determine breastfeeding duration, participants responded to questions reporting the
number of weeks the infant was breastfed. To differentiate between “breastfeeding duration” and
“exclusive breastfeeding duration”, IFPS II created variables based on questionnaire prompts
regarding exclusive breastfeeding during the hospital stay and in the postpartum period.
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Additional information on the operational definition of “breastfeeding duration” and “exclusive
breastfeeding duration” can be found elsewhere.53
A variety of covariates identified in the literature were assessed as potential
confounders.10,54,55 These covariates included marital status (married; not married), maternal race
(Non-Hispanic White; Non-Hispanic Black; Hispanic; Non-Hispanic other), maternal age
(continuous), maternal education (less than high school; high school graduate; 1-3 years of
college; college graduate), household income (<$20,000; $20,000-49,999; >$50,000), prenatal
health insurance or health care plan (yes; no), prenatal participation in the Special Supplemental
Nutrition Program from the Women, Infants, and Children (WIC) program (yes; no), prenatal
care provider (obstetrician; family/other physician; midwife/nurse-midwife), and breastfeeding
intention (breastfeed only; formula feed only; both breast and formula feed).
Spatial autocorrelation was tested due to geographic differences in breastfeeding duration
rates.22 Based on the lack of spatial data provided in IFPS II, rates of women who breastfed the
recommended six month duration for each state was calculated. Moran’s I Empirical Bayes was
used to shrink extreme rates towards the global rate.56 Results demonstrated no spatial
autocorrelation (p=0.14) and were corroborated with the Poisson constant risk parametric
bootstrap assessment (p=0.68).57
The current study restricted the data to include participants who had complete
information on the outcome and exposure variables. Furthermore, women were excluded if they
reported “no one in this category” for the father, mother-in-law, mother, obstetrician, or
pediatrician — leaving 2,430 women for analysis. Descriptive statistics including frequencies
and percentages were generated to assess the distribution of characteristics in the study sample.
Breastfeeding intention and marital status were statistically significant effect modifiers for
10

breastfeeding initiation and duration; therefore, they were not considered as potential
confounders.53,58 Further, the Pearson Correlation Coefficient showed a high correlation (r=0.84)
between the infant’s physician and mother’s physician; therefore, only the participant’s
obstetrician was included in the breastfeeding initiation model and only the infant’s pediatrician
was included in the breastfeeding duration model.59
To assess the relationship between individuals within a mother’s social support network
and breastfeeding initiation, logistic regression was utilized to obtain odds ratios (OR) and 95%
confidence intervals (CI). Hazard ratios (HR) and 95% confidence limits (CL) were obtained
using cox proportional hazard models to assess the relationship between individuals within a
mother’s social support and breastfeeding duration and exclusive breastfeeding duration. The
proportional hazard assumption was verified graphically and with a time-dependent interaction.
Only potential confounders that changed the crude OR or HR by 10% were included in the final
model.60 All descriptive, logistic regression, and survival analyses were conducted using SAS
software (SAS, Version 9.4; SAS Institute Inc, Cary, NC) while all spatial analyses were
performed in R using maptools, spdep, and rgdal packages.61 The Virginia Commonwealth
University Institution Review Board deemed this study exempt.
Results
The mean age of participants was approximately 29 years (standard deviation = 5.3). The
majority of women were married (82.3%), non-Hispanic White (85.5%), and intended to
breastfeed (62.2%). The majority of women who breastfed at least 6 months were a college
graduate (53.7%), intended to breastfeed (85.5%), and stated that the infant’s father was very
important in their decision to breastfeed (73.5%). Breastfeeding duration was associated with
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age, marital status, race, education, income, prenatal health insurance plan, prenatal WIC
participation, and breastfeeding intention (Table 2.1).
Table 2.2 displays crude and adjusted results from the logistic regression analysis
assessing the importance of individuals within a mother’s social support network and
breastfeeding initiation. The final parsimonious model controlled for maternal education and
prenatal WIC participation. Compared to women who stated that the father’s opinion was very
important for their breastfeeding decisions, women who stated that the father was not at all
important or somewhat important were 2.5 times (adjusted odds ratio (AOR) = 2.51; 95% CI =
1.47-4.27) and 1.8 times (AOR = 1.80; 95% CI = 1.33-2.45) more likely to never breastfeed,
respectively. Similarly, women who reported that the obstetrician was somewhat important for
their breastfeeding decision were 1.5 times (AOR = 1.49; 95% CI = 1.09-2.05) more likely to
never breastfeed compared to women who reported that the obstetrician was very important.
Conversely, women had lower odds of never breastfeeding if they reported that the mother-inlaw was not at all important (AOR = 0.45; 95% CI = 0.24-0.83) or not very important (AOR =
0.52; 95% CI = 0.28-0.96) compared to women who reported that the mother-in-law was very
important. The importance of the participant’s mother did not show a statistically significant
relationship with breastfeeding initiation. The final fully adjusted model controlled for maternal
education, age, income, insurance status, prenatal care provider, and prenatal WIC participation.
After controlling for all potential confounders, estimates remained statistically significant but
were attenuated; however, the importance of the participant’s mother-in-law lost statistical
significance.
Table 2.3 shows results from the cox proportional hazard model investigating the
relationship between individuals within a mother’s social support network and breastfeeding
12

duration. After adjusting for maternal race, education, and age, women who reported that the
father was not at all important had 43% higher risk (HR = 1.43; 95% CL = 1.13-1.81) of
breastfeeding cessation compared to women who reported that the father was very important.
Conversely, women who reported that the mother-in-law was not at all important, not very
important, or somewhat important had a decreased risk of breastfeeding cessation compared to
women who reported that the mother-in-law was very important. Similarly, women who reported
that the infant’s pediatrician or other doctor was not at all important or somewhat important had
a lower risk of breastfeeding cessation. No statistically significant relationship was found for the
participant’s mother. The fully adjusted model controlled for maternal education, age, income,
insurance status, prenatal care provider, and prenatal WIC participation. After controlling for all
potential confounders, estimates had no or little variation from the parsimonious model and
remained statistically significant.
Table 2.4 shows results from the cox proportional hazard model investigating the
relationship between individuals within a mother’s social support network and exclusive
breastfeeding duration. After adjusting for maternal age and prenatal health insurance status,
women who reported that the father was not at all important had 56% higher risk (HR = 1.56;
95% CL = 1.12-2.18) of discontinuing exclusive breastfeeding compared to women who reported
that the father was very important. Conversely, women who reported that the infant’s
pediatrician or other doctor was not at all important, not very important, or somewhat important
had a lower risk of breastfeeding cessation compared to women who reported that the
pediatrician was very important. No statistically significant relationship was found for the
participant’s mother or mother-in-law. The fully adjusted model controlling for maternal
education, age, income, insurance status, prenatal care provider, and prenatal WIC participation,
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resulted in attenuated estimates; however, all relationships from the parsimonious model
remained statistically significant.
Discussion
A number of research have demonstrated that social support is integral for individuals to
preserve physical and psychological health.62-64 However, most studies were predominately
conducted internationally65-68 or they failed to examine multiple individuals within a social
network that provides breastfeeding support. Our results suggest that multiple individuals within
a women’s social support network are important for breastfeeding initiation and duration.
The current study found that participants who did not think the father’s opinion was very
important had increased odds of never breastfeeding and an increased risk of breastfeeding
cessation. These results are corroborated with previous research investigating the role of fathers
in breastfeeding outcomes. For example, a cross-sectional study showed that a primary reason
for infant formula bottle-feeding over breastfeeding was the mother’s perception of the father’s
feeding preference.25 Furthermore, research has stated that mothers receiving breastfeeding
support from their partners in the early postpartum period were more likely to initiate
breastfeeding and have a longer breastfeeding duration.69 It is possible that women who report
that the father’s opinion is not very important are not receiving paternal support.
Conversely, this study found that regardless of the level of importance that the mother-inlaw’s opinion had on a mother’s breastfeeding decision, the odds of never breastfeeding and the
risk for breastfeeding cessation decreased. This suggests that participant’s may not value the
mother-in-law’s opinion — which could be explained through the culture of integrating with the
“in-laws” in the U.S. In today’s society, popular culture depicts a relationship with the mother-
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in-law as problematic and strenuous.70 Further, research investigating family communication
found that the majority of participants’ complaints were regarding the mother-in-law.71 However,
previous literature stated that the mother- and daughter-in-law relationship provides a high level
of social support.72,73 The parsimonious logistic regression model showed a statistically
significant relationship between the mother-in-law and breastfeeding initiation; however, the
estimates lost significance in the fully adjusted model. This may be explained through the loss in
efficiency of the logistic regression model when controlling for additional variables.
Additionally, estimates from the fully adjusted Cox proportional hazards model remained
statistically significant for the continuous breastfeeding duration outcome.
Results from this study also found that mothers had higher odds of never breastfeeding if
they reported that a pediatrician’s opinion was not very or somewhat important for their
breastfeeding decision. Despite physicians’ immediate and intimate interaction with mothers
after delivery, the amount of time spent with the patient discussing and supporting breastfeeding
initiation may be insufficient. Repeatedly, clinicians report inadequate time to properly educate
and support women during their patient encounters.74 Further, clinicians may feel unprepared to
resolve problems that are often cited as a barrier to breastfeeding initiation74, such as infant
latching.75 On the other hand, this study found that regardless of the reported importance of the
pediatricians’ opinion, having a pediatrician lowered the risk of breastfeeding cessation. This
could also be explained through health seeking behaviors, as women may ask probing questions
to their pediatrician76 — which could lead to a longer breastfeeding duration. A cross-sectional
study among women who lived in a Midwestern state reported that if physicians informed
women about the numerous maternal and child health benefits, they were more likely to
breastfeed.76
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To the authors’ knowledge, this is the first U.S. based study to concurrently investigate
multiple individuals within a women’s social support network for breastfeeding initiation and
duration. Utilizing the prospective, longitudinal IFPS II dataset allowed temporality to be
established. However, IFPS II does not have an exhaustive list of all individuals that could
provide support to the mother, such as friends, siblings, or extended family members (e.g. the
mother’s father, aunt, uncle, cousins). Breastfeeding initiation and duration is self-reported
which is prone to social-desirability and recall bias. Lastly, some potential confounding factors
that could affect estimates including self-efficacy and alcohol/substance use were not available in
the dataset and could not be assessed.
Results from this study highlight an important aspect of breastfeeding support.
Specifically, this study found that multiple individuals play an integral role in breastfeeding
initiation and duration. Interventions aimed at increasing breastfeeding initiation and duration
rates should include a wider range of individuals within a social support network. Further studies
should be conducted to examine the relationship of the number of people within a mother’s
social support network and breastfeeding duration. Future studies should also investigate the role
of individuals within a social support network on breastfeeding initiation and duration among
same-sex couples.
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Table 2.1. Distribution of Maternal Characteristics by Breastfeeding Duration
Characteristic

Total
N= 2,430
28.9 (5.3)

Never
Breastfed
n= 346
28.8 (5.3)

Breastfed
< 6 month
n= 1,062
27.8 (5.4)

Breastfed
≥ 6 month
n= 1,022
30.0 (4.9)

Not married

17.7

23.5

24.9

8.9

White, NH
Black, NH
Hispanic
Other
Maternal Education
Less than high school
High school
1-3 years of college
College graduate
Income
< $20,000
$20,000 - $49,999
≥ $50,000
Health Insurance
No
Prenatal WIC
Yes
Breastfeeding Intention
Breastfeed only
Formula feed only
Both breast and formula feed
Importance of Baby’s
Father
Not at all
Not very
Somewhat
Very
Importance of Participant’s
Mother
Not at all
Not very
Somewhat
Very
Importance of Participant’s
Mother-In-Law
Not at all
Not very
Somewhat

85.5
3.9
6.0
4.5

90.2
5.0
3.3
1.5

81.0
5.3
8.1
5.7

88.6
2.2
4.9
4.4

Ageb
Marital Status
Maternal Race

p-valuea

<.0001
<.0001
<.0001

<.0001
2.9
16.0
39.9
41.2

5.7
27.4
38.8
28.1

3.3
17.8
46.7
32.2

1.6
10.8
33.8
53.7
<.0001

12.2
42.6
45.2

16.5
43.1
40.5

14.3
43.2
42.5

8.5
41.8
49.7
0.4597

4.3

3.8

4.9

3.9

27.8

41.2

32.2

18.7

62.2
13.5
24.3

2.44
82.3
15.2

58.5
4.6
36.9

85.5
0.00
14.5

<.0001
<.0001

<.0001
6.0
3.5
20.1
70.4

11.3
4.9
29.5
54.3

6.2
3.6
17.6
72.6

3.9
3.0
19.6
73.5
<.0001

16.5
21.1
39.8
22.6

20.8
21.7
38.2
19.4

14.1
18.8
39.9
27.1

17.6
23.3
40.1
19.0
<.0001

30.5
30.3
30.8

33.0
28.6
29.5
17

28.8
27.5
31.8

31.4
33.9
29.2

Very
8.8
9.0
11.9
5.6
Importance of Participant’s
<.0001
Obstetrician/Other Doctor
Not at all
9.1
12.7
7.0
10.0
Not very
11.1
11.6
9.8
12.3
Somewhat
42.9
46.8
39.3
45.3
Very
37.0
28.9
44.0
32.4
Importance of Infant’s
<.0001
Pediatrician/Other Doctor
Not at all
7.2
10.4
5.7
7.8
Not very
6.5
8.4
5.7
6.7
Somewhat
39.6
46.2
35.7
41.5
Very
46.6
35.0
52.9
44.0
Not all percentages sum to 100% due to rounding.
NH= Non-Hispanic; WIC= women, infants and children
a
Analysis for categorical variables were conducted using the Chi-Squared test while continuous
variables were tested using a t-test.
b
Mean with standard deviation.
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Table 2.2: Association between the Importance of Individuals within the Social Support Network
and Breastfeeding Non-Initiation
ORa [95% CI]
Unadjusted
Parsimonious
Modelb

Fully Adjusted
Modelc

Importance of Baby’s
Father
Not at all 3.14 (1.93-5.12)*** 2.51 (1.47-4.27)**
2.20 (1.27-3.83)**
Not very 2.02 (1.14-3.60)*
1.40 (0.73-2.67)
1.38 (0.71-2.68)
Somewhat 2.14 (1.62-2.83)*** 1.80 (1.33-2.45)**
1.72 (1.25-2.37)**
Very
Reference
Importance of
Participant’s Mother
Not at all
1.16 (0.69-1.93)
1.34 (0.76-2.34)
1.17 (0.66-2.08)
Not very
1.11 (0.69-1.77)
1.28 (0.77-2.13)
1.11 (0.66-1.89)
Somewhat
1.02 (0.69-1.52)
1.12 (0.72-1.74)
0.98 (0.62-1.53)
Very
Reference
Importance of
Participant’s Mother-InLaw
Not at all 0.48 (0.27-0.85)*
0.45 (0.24-0.83)*
0.56 (0.29-1.07)
Not very 0.54 (0.31-0.95)*
0.52 (0.28-0.96)*
0.63 (0.33-1.20)
Somewhat
0.66 (0.39-1.13)
0.56 (0.31-1.00)
0.67 (0.36-1.25)
Very
Reference
Importance of
Participants
Obstetrician/Other
Doctor
Not at all
1.51 (0.91-2.48)
1.54 (0.91-2.63)
1.66 (0.95-2.89)
Not very
1.37 (0.88-2.13)
1.48 (0.93-2.38)
1.46 (0.90-2.39)
Somewhat 1.47 (1.10-1.97)**
1.49 (1.09-2.05)*
1.48 (1.06-2.06)*
Very
Reference
**p ≤ 0.05; **p ≤ 0.01
OR = odds ratio; CI = confidence interval
a
Compared to women who initiated breastfeeding.
b
Adjusted for maternal education and prenatal WIC participation.
c
Adjusted for maternal education, age, income, insurance status, prenatal care provider, and
prenatal WIC participation.
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Table 2.3: Proportional Hazards of Breastfeeding Duration by the Importance of Individuals
within the Social Support Network
Unadjusted

HR [95% CL]
Parsimonious
Modela

Fully Adjusted
Model

Importance of Baby’s
Father
Not at all 1.67 (1.33-2.09)***
1.43 (1.13-1.81)**
1.41 (1.11-1.79)**
Not very
1.09 (0.85-1.41)
1.03 (0.79-1.34)
1.06 (0.82-1.38)
Somewhat
0.997 (0.89-1.12)
0.97 (0.86-1.09)
0.96 (0.85-1.09)
Very
Reference
Importance of
Participant’s Mother
Not at all
0.80 (0.67-0.97)
0.94 (0.77-1.14)
0.95 (0.78-1.16)
Not very
0.95 (0.81-1.12)
1.10 (0.93-1.30)
1.11 (0.94-1.32)
Somewhat
0.97 (0.85-1.11)
1.06 (0.92-1.21)
1.08 (0.94-1.24)
Very
Reference
Importance of
Participant’s MotherIn-Law
Not at all
0.77 (0.63-0.94)**
0.78 (0.62-0.96)*
0.78 (0.62-0.97)*
Not very
0.72 (0.59-0.88)**
0.76 (0.61-0.94)*
0.76 (0.61-0.94)*
Somewhat
0.77 (0.64-0.93)**
0.79 (0.64-0.97)*
0.79 (0.64-0.97)*
Very
Reference
Importance of
Infant’s
Pediatrician/Other
Doctor
Not at all
0.71 (0.58-0.86)**
0.67 (0.55-0.83)**
0.66 (0.54-0.82)**
Not very
0.86 (0.71-1.04)
0.87 (0.71-1.07)
0.86 (0.70-1.05)
Somewhat
0.86 (0.78-0.95)**
0.84 (0.76-0.94)**
0.84 (0.76-0.93)**
Very
Reference
*p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001
HR = hazard ratio; CL = confidence limit
a
Adjusted for maternal race, education, and age.
b
Adjusted for maternal education, age, income, insurance status, prenatal care provider, and
prenatal WIC participation.
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Table 2.4: Proportional Hazards of Exclusive Breastfeeding Duration by the Importance of
Individuals within the Social Support Network
HR [95% CL]
Unadjusted
Parsimonious
Modela

Fully Adjusted
Modelb

Importance of Baby’s
Father
Not at all 1.66 (1.19-2.31)**
1.56 (1.12-2.18)**
1.44 (1.02-2.03)*
Not very
1.01 (0.70-1.45)
1.02 (0.71-1.47)
0.91 (0.61-1.32)
Somewhat
1.15 (0.98-1.36)
1.14 (0.97-1.34)
1.08 (0.91-1.28)
Very
Reference
Importance of
Participant’s Mother
Not at all
1.03 (0.80-1.34)
1.08 (0.83-1.39)
1.10 (0.84-1.44)
Not very
1.19 (0.95-1.49)
1.22 (0.97-1.54)
1.28 (1.00-1.62)
Somewhat
1.11 (0.91-1.34)
1.11 (0.92-1.35)
1.15 (0.95-1.41)
Very
Reference
Importance of
Participant’s Mother-InLaw
Not at all
0.97 (0.71-1.34)
1.00 (0.73-1.37)
1.04 (0.74-1.45)
Not very
0.89 (0.65-1.22)
0.91 (0.66-1.24)
0.92 (0.66-1.29)
Somewhat
1.05 (0.77-1.42)
1.08 (0.80-1.46)
1.07 (0.78-1.48)
Very
Reference
Importance of Infant’s
Pediatrician/Other Doctor
Not at all 0.63 (0.48-0.82)**
0.63 (0.48-0.82)**
0.62 (0.47-0.81)**
Not very
0.72 (0.56-0.93)*
0.73 (0.57-0.95)*
0.74 (0.57-0.97)*
Somewhat 0.78 (0.68-0.89)**
0.77 (0.68-0.89)**
0.78 (0.67-0.89)**
Very
Reference
*p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001
HR = hazard ratio; CL = confidence limit
a
Adjusted for maternal age and insurance status.
b
Adjusted for maternal education, age, income, insurance status, prenatal care provider, and
prenatal WIC participation.
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Chapter 3: The Impact of the Professional Qualifications of the Prenatal Care Provider on
Breastfeeding Duration
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Abstract
Background: A prenatal commitment to breastfeed is a strong predictor for breastfeeding
success. Prenatal care providers have the opportunity to educate and promote breastfeeding.
However, differences in education and training between healthcare providers such as physicians
and midwives may result in differing breastfeeding outcomes. This study explores if
breastfeeding initiation and duration differs by prenatal care provider.
Methods: Longitudinal data from the Infant Feeding Practices Survey II were analyzed
(N=2,832 women). Prenatal care provider was categorized as obstetrician, family/other
physician, and midwife/nurse-midwife. Breastfeeding initiation was dichotomized (yes; no).
Breastfeeding duration and exclusive breastfeeding duration were reported in weeks. Logistic
regression was used to investigate the relationship between prenatal care provider and
breastfeeding initiation. Cox proportional hazard models provided crude and adjusted hazard
ratios (HR) and 95% confidence limits (CL) to determine the relationship between type of
prenatal care provider and breastfeeding duration.
Results: After adjusting for confounders, women who received care from a midwife were 68%
less likely to never breastfed compared to women whose prenatal care was provided by an
obstetrician. Women whose prenatal care was provided by a midwife had 14% lower risk of
discontinuing breastfeeding and 23% lower risk of discontinuing exclusive breastfeeding. No
significant association was found between women whose prenatal care was provided by a family
physician or other type of physician and breastfeeding initiation and duration.
Conclusion: Findings highlight the importance of prenatal care providers on breastfeeding
duration. Future studies should examine factors (i.e. training, patient provider interaction) that
contribute to differences in breastfeeding outcomes by type of prenatal care provider.
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Introduction
Prenatal care is a vital component of maternal and child health. Research has shown that
prenatal care can help prevent pregnancy complications and poor birth outcomes.77 Literature has
also demonstrated that prenatal classes are an important factor in breastfeeding duration. For
example, a cross-sectional study reported the odds of breastfeeding were 2.7 times higher among
women who attended prenatal classes compared to women who did not attend.26 Furthermore, a
qualitative study found that bottle-feeding mothers would have felt encouraged to breastfeed if
more breastfeeding information was provided in the prenatal class and from TV, magazines, and
books.25
The prenatal care provider’s knowledge, commitment, and communication skills are
important aspects of prenatal care that can influence breastfeeding duration. However, a growing
body of literature affords insight into physicians’ deteriorating attitudes and commitment to
breastfeeding support.20,46,47 For instance, a study that surveyed practicing obstetrics and
gynecologists (ob/gyn), pediatricians, and family physicians, reported a significant deficit in the
knowledge of breastfeeding benefits and clinical management.20 On the contrary, research has
shown that midwives have greater knowledge of breastfeeding benefits and higher selfconfidence when managing breastfeeding problems compared to physicians.78 The differences
observed could be caused by the lack of breastfeeding training and education physicians
receive79 compared to midwives whose core competencies include breastfeeding support and
management.80
One aspect that prenatal care providers can directly influence is breastfeeding intention.
—a correlate of breastfeeding duration.55 Research has demonstrated that a prenatal commitment
to breastfeeding is strongly associated with breastfeeding initiation and duration.81 Therefore,
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prenatal care providers have a unique opportunity to influence breastfeeding intentions and
subsequent breastfeeding behaviors.82 This study is guided by the Theory of Planned Behavior83
— which predicts an individual’s behavior based on their intentions. This theory states that an
intention to engage in a behavior (i.e. breastfeeding) is a function of: (1) attitudes; (2) subjective
or social norms; and (3) perceived behavioral control.83 Research has stated that a maternal
prenatal intention to breastfeed is the strongest predictor of breastfeeding duration and
initiation.81
In light of recent trends, understanding the influence of prenatal care providers on
breastfeeding duration is essential to improve the low rate of breastfeeding. In 2013, only one in
five (22.3%) mothers in the United States (U.S.) exclusively breastfed for six months22 — the
recommended duration according to the American Academy of Pediatrics.8 Due to widespread
concern about the low breastfeeding rates, the increase of women utilizing non-traditional
providers warrants investigation into prenatal care providers and their impact on breastfeeding
duration. Estimates from 2009-2010 state that only one out of seven (14.1%) routine prenatal
care visits were with a non-ob/gyn providers, with the highest estimates among women aged 1519 years (20.5%).84
While some research suggests that midwives have better knowledge and ability to
provide breastfeeding support,78 it is unknown if breastfeeding duration is influenced by the type
of prenatal provider (e.g. physicians, midwives). Understanding breastfeeding duration by
prenatal care provider will provide insight into the effectiveness of health care providers in
breastfeeding promotion, and where additional training is warranted. Guided by the Theory of
Planned Behavior, the current study aims to examine if type of prenatal care provider is
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associated with 1) breastfeeding initiation, 2) breastfeeding duration (breastmilk in combination
with other supplements), and 3) exclusive breastfeeding duration.
Methods
The Infant Feeding Practices Survey (IFPS) II is a large size longitudinal study conducted
in the US between May 2005 and June 2007 by the Food and Drug Administration and Centers
for Disease Control and Prevention. The IFPS II collected information about infant feeding,
including patterns of breastfeeding, formula feeding, solid food intake, other complementary
food and liquid intake, and feeding practices in the first year of the infants’ life.85
To be included in the IFPS II, study participants were at least 18 years old at the time of
the prenatal survey and had good maternal and child health at birth. Good maternal and child
health at birth was defined as, “neither the mother nor the infant could have a medical condition
at birth that would affect feeding and that the infant had to have been born after at least 35
weeks’ gestation, weigh at least 5 lbs., be a singleton, and not have stayed in the intensive care
for > 3 days”.52 Additional information on IFPS methodology 52 and questionnaires 85 can be
found elsewhere. The current study also excluded women who received prenatal care from
multiple providers (n=321), did not receive prenatal care from a health professional (n=27), or
received care from a health care provider that was not specified (n=84) leaving 2,832 women for
analysis. This study was approved as exempt by the Virginia Commonwealth University
Institutional Review Board.
The exposure variable, type of prenatal care provider (obstetrician; family doctor, general
practitioner, internist, or other physician; a midwife or nurse-midwife), was based on the survey
question, “Who provides your prenatal care?” which was asked during the prenatal survey.
Breastfeeding initiation (yes; no) was based on the survey question, “Did you ever breastfeed
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this baby (or feed this baby your pumped milk)?”. Breastfeeding duration and exclusive
breastfeeding duration measured the number of weeks the infant was breastfed among women
who initiated breastfeeding. Breastfeeding duration included any combination of infant feeding
that included breastmilk and was based on two survey questions. If mothers responded “yes” to
the question, “Did you ever breastfeed this baby (or feed this baby your pumped milk)?”, they
were asked the following, “Have you completely stopped breastfeeding and pumping milk for
your baby?”. This question was asked every month postpartum until breastfeeding cessation. If
women responded “yes” they were asked, “How old was your baby when you completely
stopped breastfeeding and pumping milk?”. Participants report the number of days they breastfed
if the infant was younger than 2 weeks old or in the number of weeks if the infant was at least 2
weeks old. If mothers were still breastfeeding at the time of the last questionnaire (12 months
postpartum) (N=917), the following survey question was asked at the six year follow-up to
determine breastfeeding duration, “How old was your 6-year-old when the following happened?
He or she stopped being fed breast milk, including pumped breast milk.”
The variable utilized in IFPS to distinguish between “breastfeeding duration” and
“exclusive breastfeeding duration” was pre-specified by IFPS II using questionnaire items
regarding exclusive breastfeeding for the hospital stay and after discharge. Exclusive
breastfeeding was defined as the infant receiving breastmilk and no other food or drink — which
is consistent with the definition from the American Academy of Pediatrics.8 Exclusive
breastfeeding for the hospital stay was determined using two questions: “While you were in the
hospital or birth center, was your baby fed water, formula, or sugar water at any time?”, and
“When you left the hospital or birth center, how were you feeding your baby?”. Women who did
not feed their baby water, formula, or sugar water at any time in the hospital and were only
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feeding their baby breastmilk were categorized as “exclusive breastfeeding”. Exclusive
breastfeeding after discharge was defined using the food frequency checklist which asked, “In
the past 7 days, how often was your baby fed each food listed below? Include feedings by
everyone who feeds the baby and include snacks and night-time feedings.”. Mothers were
provided a list of food that the infant could consume and filled in columns asking the frequency
of feeding per day or per week.85 If women only reported feeding their infant breastmilk, they
were categorized as “exclusive”. This question was asked approximately every month
postpartum.
Potential confounders identified in the literature and available in the dataset were
examined. These include marital status (married; not married), maternal race/ethnicity (nonHispanic (NH) white; NH black; Hispanic; NH other), maternal age (continuous), maternal
education (less than high school; high school graduate; 1-3 years of college; college graduate),
household income (less than $20,000; $20,000-49,999; ≥ $50,000), pre-pregnancy body mass
index (BMI) (underweight (<18.5 kg/m2); normal weight (18.5-24.9 kg/m2); overweight (25.029.9 (kg/m2); obese (30.0+ kg/m2)), prenatal health insurance or health care plan (yes; no),
prenatal participation in the Special Supplemental Nutrition Program from the Women, Infants,
and Children (WIC) program (yes; no), mode of delivery (vaginal; Cesarean section),
breastfeeding intention (breastfeed only; formula feed only; both breast and formula feed; don’t
know), month expected to completely stop breastfeeding (continuous), age when baby was first
fed formula (never fed formula; ≤ 1 day old; 2-6 days old; 7-13 days old; 14-20 days old; > 20
days old), and average daily number of cigarettes smoked during the prenatal period
(continuous).
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All baseline characteristics were summarized using percentages and means with standard
errors. A chi-square test was used to compare groups of women based on their prenatal care
provider. Logistic regression was used to investigate the relationship between prenatal care
provider and breastfeeding initiation. Cox proportional hazard models provided crude and
adjusted hazard ratios (HR) and 95% confidence limits (CL) to determine the relationship
between type of prenatal care provider and breastfeeding duration. All survival analyses were
modeled separately for time to any breastfeeding cessation and time to exclusive breastfeeding
cessation.
A Kaplan-Meier curve was constructed to illustrate differences between prenatal care
provider and time to breastfeeding cessation. The proportional hazard assumption was verified
using the Kolmogorov-type supremum test, which showed no significant deviation from the
assumption (p=0.087). A Cox proportional hazard models obtained crude and adjusted HR’s and
95% CL. Based on previous literature, breastfeeding intention and intended duration of
breastfeeding were tested as effect modifiers and found to be significant (p=0.0033; 0.0042,
respectively); therefore, they were not considered as potential confounders. A stratified analysis
by breastfeeding intention was not conducted due to small cell sizes. Only potential confounders
that resulted in at least a 10% change in the crude estimate were included in the final
parsimonious model. 60 Because all potential confounders did not meet the 10% change rule for
exclusive breastfeeding duration, a fully adjusted model was fit. SAS version 9.4 statistical
software (SAS, Cary, NC) was used for all analyses.
Results
The majority of study participants were NH white (84.6%), had at least some college
education (79.3%), and intended to breastfeed during the prenatal period (59.6%). The mean
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breastfeeding duration was 6.5 months (25.8 weeks; standard error (SE) = 0.4) while the mean
exclusive breastfeeding duration was about three months (12.1 weeks; SE = 0.3). The majority of
participants’ prenatal care was provided by an obstetrician (83.8%).Table 3.1 displays the study
characteristics by type of prenatal care provider. There was a statistically significant association
between age, education, income, pre-pregnancy BMI, health insurance, prenatal WIC, mode of
delivery, breastfeeding duration, and breastfeeding intention and type of prenatal care provider.
Table 3.2 shows results from the logistic regression analysis investigating breastfeeding
initiation and type of prenatal care provider. Compared to women whose prenatal care was
provided by an obstetrician, women who received care from a midwife were 67% less likely to
never breastfeed (crude odds ratio (COR) = 0.33; 95% confidence interval (CI) = 0.19-0.58).
After adjusting for maternal education, women who received care from a midwife were 68% less
likely to never breastfed (adjusted odds ratio (AOR) = 0.32; 95% CI = 0.18-0.57). No
statistically significant association was observed among family/other physicians.
The survival curves (not provided) showed a divergence at five weeks between the
prenatal providers and breastfeeding duration. After five weeks, women whose prenatal care was
provided by a physician (obstetrician or family doctor/other physician) had a lower probability of
breastfeeding relative to women whose prenatal care was provided by a midwife. Moreover, the
mean breastfeeding duration among women with an obstetrician or a family doctor was 25 weeks
and 24 weeks, respectively, compared to a mean duration of 31 weeks for women whose prenatal
care was provided by a midwife.
The unadjusted analysis showed that women whose prenatal care was provided by a
midwife had 21% lower risk (HR = 0.79, 95% CL = 0.69-0.90) of discontinuing breastfeeding
compared to women whose prenatal care was provided by an obstetrician. After adjusting for
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maternal age and age when baby was first fed formula, the estimate remained significant but was
slightly attenuated. Compared to women whose prenatal care was provided by an obstetrician,
women whose prenatal care was provided by a midwife had 14% lower risk (HR = 0.86; 95% CL
= 0.75-0.99) of discontinuing breastfeeding. No significant difference in breastfeeding
discontinuation was found among women whose prenatal care was provided by a family
physician or other type of physician (Table 3.3).
Analysis examining exclusive breastfeeding duration also demonstrated that women
whose prenatal care was provided by a physician had a higher probability of breastfeeding
cessation. Specifically, women whose prenatal care was provided by a midwife had 28% lower
risk (HR = 0.72, 95% CL = 0.60-0.85) of discontinuing breastfeeding compared to women
whose prenatal care was provided by an obstetrician. After fully adjusting for age, marital status,
education, race/ethnicity, income, pre-pregnancy BMI, insurance status, prenatal WIC
participation, mode of delivery, and smoking during pregnancy, women whose prenatal care was
provided by a midwife had 23% lower risk (HR = 0.77; 95% CL = 0.64-93) of discontinuing
breastfeeding compared to women whose prenatal care was provided by an obstetrician. No
significant association was found between women whose prenatal care was provided by a family
physician or other type of physician and breastfeeding duration (Table 3.3).
Discussion
This study found a relationship between type of prenatal care provider and breastfeeding
initiation and duration. Specifically, women whose prenatal care was provided by a midwife or
nurse midwife had a lower risk of never breastfeeding and breastfeeding cessation compared to
women whose prenatal care was provided by an obstetrician. No statistically significant
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relationship was observed between women who received prenatal care from a family physician
and breastfeeding duration.
Results from the current study may be explained by healthcare providers’ breastfeeding
support — which is associated with a decreased likelihood of breastfeeding cessation.86 For
example, a retrospective study stated women whose prenatal care was provided by a midwife
reported better communication compared to other types of physicians.87 Also, 9 out of 10
midwives reported encouraging mothers to breastfeed more if they were concerned with
insufficient milk supply78 — one of the major reasons women prematurely cease breastfeeding.88
Midwives also report that breastfeeding support is an important component of their role as a
healthcare provider.78 Clinician support provided during the prenatal period could reduce stress
that is often present during the transition to parenthood. Research has demonstrated that stress
interferes with lactation19 and the main hormone responsible for milk ejection (i.e. milk letdown), oxytocin;18 however, the effect of stress has been shown to be mitigated by social
support.17
Findings from the current study may also be explained by current hospital policies. Due
to the current U.S. healthcare system, hospital policies may push physicians to see an increased
number of patients, limiting the availability of time with each patient. Midwives may not be
constrained by the same policies since expectations between healthcare professionals vary. These
time differences could result in midwives providing adequate breastfeeding support and
education whereas physicians do not have the time to provide this care.
Although findings from the current study cannot be corroborated by research conducted
in the U.S., results from a cross-sectional analysis conducted in Canadian provinces and
territories found similar results. Specifically, women whose prenatal care provider was a midwife
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or family doctor were significantly more likely to breastfeed a longer duration.89 Although the
current study showed lower risk of discontinuation among midwife compared to obstetricians
and gynecologists physicians, similar effects were not observed among family physicians. This
may be due to the differing healthcare systems between the U.S. and Canada.90 Specifically,
family physicians are integral to the universal healthcare program of Canada. One main
component of universal healthcare is primary prevention — which often occurs at the family
physician visit. Within this healthcare system, family physicians may also provide other specialty
services usually offered by specialized providers to reduce costs associated with specialist.91,92
Because the United States does not place a large focus on family physicians90 they may not be
incentivized to provide specialty services and focus on primary prevention.
The current study has a number of strengths. To the authors’ knowledge, this is the first
study to investigate the association between prenatal care providers and breastfeeding duration.
Utilizing IFPS II, a prospective longitudinal study, allowed temporality to be established. The
IFPS II also used a standardized data collection protocol (consumer opinion panel) that
minimized the potential for information bias. Lastly, all survey questions used in each
questionnaire were extensively tested50 — which increases the likelihood that the questions are
valid and reliable indicators for the concepts of interest.51
Despite its strengths, the current study is not without limitations. Because IFPS II used a
consumer opinion panel to identify participants, the study population disproportionately
represents women who are NH white, are of higher socioeconomic status, can read English, and
have stable mailing addresses. Therefore, results from the IFPS II are not generalizable to the US
population of pregnant women and new mothers.52 Further, breastfeeding duration is selfreported which may be prone to social desirability bias and non-differential misclassification, as
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women wanting to be seen as being caring of their babies may have over-reported their
breastfeeding duration; however, research has shown that maternal self-report of breastfeeding
duration is a reliable measurement.93 Lastly, potential confounding factors that could affect
estimates including high-risk pregnancies, desired level of obstetric intervention (e.g. women
who desire a low intervention birth might be more likely to seek midwifery and breastfed a
longer duration), type of facility where mother received prenatal care, number of prenatal care
visits, self-efficacy, and alcohol/substance use were not available in the dataset and could not be
assessed.
Overall, the current study highlights the stark differences in breastfeeding outcomes by
type of prenatal care provider. The moderating role of breastfeeding intention should be explored
in the relationship between prenatal care provider and breastfeeding duration in a larger sample.
Furthermore, research is needed to explore factors, such as breastfeeding education/training and
hospital and medical school policies on breastfeeding practices that may potentially explain these
difference.
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Table 3.1. Distribution of Maternal Characteristics by Prenatal Care Provider
Characteristic

Mean Age (SE)
Marital Status (%)
Not married
Maternal Race (%)
White, NH
Black, NH
Hispanic
Other
Maternal Education (%)
Less than high school
High school
1-3 years of college
College graduate
Income (%)
< $20,000
$20,000 - $49,999
≥ $50,000
Pre-pregnancy BMI (%)
Underweight
Normal weight
Overweight
Obese
Health Insurance (%)
No
Prenatal WIC (%)
Yes
Mode of Delivery (%)
Vaginally - not induced
Vaginally - induced
Planned C-section
Unplanned or emergency Csection
Mean Breastfeeding
Duration in Weeks (SE)
Mean Exclusive
Breastfeeding Duration in
Weeks (SE)
Breastfeeding Intention
Breastfeed only
Formula feed only
Both breast and formula feed
Unsure

Total

Obstetrician
n= 2,373
29.0 (0.1)

Family or
Other MD
n= 214
27.3 (0.3)

N= 2,832
28.8 (0.1)

Midwife
n= 245
28.1 (0.3)

20.8

20.1

26.9

22.7

84.6
4.8
6.2
4.4

84.1
4.9
6.3
4.7

85.6
6.7
5.8
1.9

88.4
2.5
5.4
3.7

Chi-square
(p-value)
<.0001
0.0623
0.1861

<.0001
3.2
17.5
40.0
39.3

2.7
16.7
39.7
40.9

5.3
27.0
42.3
25.4

6.1
17.5
40.8
35.5
<.0001

13.7
42.9
43.5

12.7
41.7
45.6

21.0
49.1
29.9

16.7
49.0
34.3
0.0484

4.7
46.0
25.7
23.7

4.7
46.0
25.0
24.2

2.8
40.6
33.5
23.1

5.4
50.6
25.3
18.7
<.0001

4.6

3.8

8.4

9.4
0.0001

29.8

28.2

40.7

35.1
<.0001

38.1
33.7
16.3
12.0

34.5
34.9
17.9
12.6

47.7
31.8
10.8
9.8

63.7
23.7
5.3
7.4

25.8 (0.4)

25.4 (0.4)

23.9 (1.4)

30.9 (1.4)

0.0007

12.1 (0.3)

11.8 (0.3)

11.4 (1.0)

14.4 (0.8)

0.0024

<.0001
59.6
13.3
23.5
3.6

58.9
13.7
23.7
3.8
35

49.1
17.3
30.4
3.3

76.1
6.2
15.6
2.1

Mean Daily Cigarettes
0.9 (0.1)
0.9 (0.1)
Smoked (SE)
Not all percentages sum to 100% due to rounding
SE= standard error
WIC= women, infants and children
BMI= body mass index
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1.1 (0.2)

0.9 (0.2)

0.7338

Table 3.2: Association between Prenatal Care Provider and Breastfeeding Initiation
OR [95% CI]
Adjustedb

Unadjusted
Never Breastfed
Family/Other Physiciana

1.19 (0.82-1.72)

0.90 (0.59-1.37)

Midwife/Nurse Midwifea

0.33 (0.19-0.58)***

0.32 (0.18-0.57)**

**p ≤ 0.01 ***p ≤ 0.001
OR = odds ratio
CI = confidence interval
a
Compared to mothers who received prenatal care from an obstetrician.
b
Adjusted for maternal education.
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Table 3.3: Proportional Hazards of Breastfeeding Duration by Prenatal Care Provider
HR [95% CL]
Unadjusted

Adjusted

Any Breastfeedingb
Family/Other Physiciana

1.07 (0.91-1.24)

0.97 (0.82-1.14)

Midwife/Nurse Midwifea

0.79 (0.69-0.90)**

0.86 (0.75-0.99)*

Exclusive Breastfeedingc
Family/Other Physiciana

1.04 (0.83-1.29)

1.01 (0.80-1.28)

Midwife/Nurse Midwifea

0.72 (0.60-0.85)**

0.77 (0.64-0.93)**

*p ≤ 0.05 **p ≤ 0.01
HR = hazard ratio
CL = confidence level
a
Compared to mothers who received prenatal care from an obstetrician.
b
Adjusted for maternal age and age when baby was first fed formula.
c
Adjusted for age, marital status, education, race/ethnicity, income, pre-pregnancy BMI,
insurance status, prenatal WIC participation, mode of delivery, and smoking during pregnancy.
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Chapter 4: Workplace Support and Breastfeeding Duration: Mediation of Breastfeeding
Intention and Mother’s Confidence
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Abstract
Background: Despite efforts to create conducive workplace environments for breastfeeding,
maternal perceptions of workplace support may be more important to breastfeeding mothers.
Given the large proportion of mothers in the U.S. workforce, understanding the implications of
workplace support on breastfeeding outcomes is an important public health priority.
Objective: The current study investigates 1) if workplace support directly influences the
working mothers’ breastfeeding intention, confidence, and duration and 2) if workplace support
indirectly influences breastfeeding duration through the mediation effect of breastfeeding
intention and confidence.
Study Design: Data from the 2005-2007 National Infant Feeding Practices Survey II were
analyzed. The study outcome was breastfeeding duration. Structural equation modeling was
conducted to explore the complex relationship between workplace support and breastfeeding
duration. A joint significance test using the percentile bootstrap was conducted to test for the
direct and indirect effects of breastfeeding intention and confidence in attaining breastfeeding
goals.
Results: After adjusting for confounders, there was a statistically significant direct effect
between confidence in attaining breastfeeding goals, breastfeeding intention, and breastfeeding
duration. A statistically significant direct effect between workplace support, breastfeeding
intention, and confidence in attaining breastfeeding goals was also observed. The analysis
revealed a significant indirect effect of workplace support on breastfeeding duration through
confidence in attaining breastfeeding goals.
Conclusions: Workplace support was associated with working mothers’ confidence in attaining
the recommended breastfeeding goals which resulted in longer breastfeeding durations.
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Future research is needed to identify breastfeeding policies that impact maternal confidence.
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Introduction
In the past three decades, the proportion of working mothers in the United States (U.S.)
has increased significantly.29 In 2008, approximately 2 out of 3 mothers returned to work within
a year of giving birth.94 With less than a quarter (22.3%) of mothers exclusively breastfeeding
the recommended six-month duration,22 the high rate of working mothers may have important
implications for breastfeeding outcomes.14,95 Descriptive studies have demonstrated that work
characteristics such as maternity leave14 and returning to work95 influence breastfeeding
initiation and duration. A retrospective study that reviewed lactation records also cited
unsupportive work environments as a factor to early weaning.96 Unsupportive work
environments could be caused by an employer’s perception that infants at work interfere with the
mother’s job performance, hesitancy of worksites to provide adequate time to breastfeed or pump
breastmilk,97 or a lack of support from supervisors.15
Overall, unsupportive work environments could increase workplace stress98 — which can
negatively impact lactogenesis and maternal health and behaviors.17-19 Research has shown that
the main hormone responsible for milk ejection, oxytocin, is inhibited by maternal stress.18
However, the effect of stress may be mitigated by social support. A meta-analysis investigating
the relationship between social support and maternal behaviors and attitudes demonstrated that
social support protects mothers against stress.17 While social support encompasses a large
network, a mother’s workplace is a major component of the network.
Numerous studies have demonstrated how physical environments in the workplace can
bolster breastfeeding mothers; however, current research lacks knowledge surrounding how
workplace environments improve breastfeeding duration. Understanding the pathway between
workplace environments and breastfeeding duration is necessary to design effective
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interventions. This study is grounded in the social-ecological model that is adapted to fit health
promotion activities due to widespread consensus that individual behaviors are influenced by
social environments.99 The social-ecological model100 also states that community and
environment factors can interact with individual factors, such as breastfeeding intentions and
confidence in attaining breastfeeding goals, to produce a desired outcome (i.e. breastfeeding
duration).101
Several studies have demonstrated a relationship between breastfeeding intention,
confidence in breastfeeding, and breastfeeding duration.102-106 Research has shown that
breastfeeding intention is a strong and modifiable predictor for breastfeeding initiation and
duration.102,105 Additionally, a prospective descriptive study demonstrated a relationship between
breastfeeding intentions and confidence in attaining breastfeeding goals.106 Furthermore, a
qualitative and quantitative study using a three-month birth cohort in Brisbane, Australia,
reported that a longer breastfeeding duration was associated with an increased confidence in
breastfeeding.103 Literature has also demonstrated a link between social support and confidence
in breastfeeding. Specifically, a descriptive study showed a statistically significant correlation
between confidence in infant care practices and social support.104 Therefore, we hypothesize that
breastfeeding intention and a mother’s confidence in attaining breastfeeding goals mediates the
relationship between workplace support and breastfeeding duration (Figure 1).
Additionally, it is important to consider the 2010 Healthcare Reform Law that was
revised to include a provision to lactation breaks in the workplace. Employers are required to
provide locations and job-protected breaks from work for mother’s to express milk.107 Despite
efforts to create conducive workplace environments for breastfeeding, maternal perceptions of
workplace support may be more important to breastfeeding mothers. Given the large proportion
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of mothers in the U.S. workforce, understanding the implications of workplace support on
breastfeeding outcomes is an important public health priority. Therefore, the current study
investigates if workplace support 1) directly affects the working mothers’ breastfeeding
intention, confidence, and duration, and 2) indirectly affects breastfeeding duration through the
mediation effect of breastfeeding intention and confidence.
Methods
This study analyzed data from the Infant Feeding Practices Survey (IFPS) II. The IFPS II
is a prospective cohort study conducted in the U.S. by the Centers for Disease Control and
Prevention (CDC) and the US Food and Drug Administration. Primary data were collected from
May 2005 through June 2007 with a six-year follow-up in 2012. A nationally representative
consumer panel of 500,000 households was used to identify participants. A variety of
information on demographic factors and infant feeding patterns was collected. Detailed
information on IFPS II questionnaires85 and study design52 can be found elsewhere. This analysis
excluded women who did not work for pay any time between the 3 months before the mother
became pregnant to the time of the interview (n=1,635), leaving 1,198 women for this analysis.
The Virginia Commonwealth University Institutional Review Board deemed the study exempt.
The main predictor variable, workplace support, was based on the following survey item
from the prenatal questionnaire, “In your opinion, how supportive of breastfeeding is your place
of employment?”. Participants could respond, “not at all supportive”, “not too supportive”,
“somewhat supportive”, or “very supportive”. Breastfeeding intention and confidence in
accomplishing breastfeeding goals were examined as mediators. Exclusive breastfeeding
intention (yes; no) was based on the following survey item ascertained from the prenatal
questionnaire, “What method do you plan to use to feed your new baby in the first few weeks?”.
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Only mothers who responded “Breastfeed only” were categorized as “yes”. Confidence in
accomplishing breastfeeding goals was based on a question from the neonatal questionnaire that
asked, “Using 1 to mean “Not at all Confident” and 5 to mean “Very Confident”, how confident
are you that you will be able to breastfeed until the baby is the age you marked in Question 62?”.
Question 62 asked, “how old do you think your baby will be when you completely stop
breastfeeding?”.
The outcome, breastfeeding duration, measured the number of weeks the infant was
breastfed. Breastfeeding duration and exclusive breastfeeding duration were considered
separately. Consistent with the American Academy of Pediatrics, exclusive breastfeeding was
defined as the infant receiving breastmilk and no other food or drink.8 Additional information on
the categorization of breastfeeding can be found elsewhere.53
Based on previous literature,108-112 a number of confounding factors were considered.
These included maternal marital status (married; not married), race (White; Black; Hispanic;
others including Asian/Pacific Islander), age (continuous), education (below high school; high
school graduate; 1-3 years of college; college graduate), household income (below $20,000;
$20,000-49,999; ≥ $50,000), pre-pregnancy body mass index (underweight (<18.5 kg/m2);
normal weight (18.5-24.9 kg/m2); overweight (25.0-29.9 (kg/m2); obese (30.0+ kg/m2)), prenatal
health insurance or health care plan (yes; no), prenatal participation in the Special Supplemental
Nutrition Program from Women, Infants, and Children (WIC) program (yes; no), and average
daily number of cigarettes smoked during the prenatal period (continuous).
All baseline characteristics were summarized using percentages and means with standard
deviations as appropriate. A chi-square test was used to compare groups of women based on their
perceived workplace support. Structural equation modeling (SEM) path analysis was used to
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explore the complex relationship between workplace support and breastfeeding duration.113 To
test for the direct and indirect effects between the independent variables and breastfeeding
duration, a joint significant test applying the percentile bootstrap was used. A maximum
likelihood estimation with robust standard errors was used to correct for the non-normal
outcome. The total effect and mediation ratio was calculated to help describe the proportion of
the relationship explained by the indirect effects. Descriptive statistics were calculated using
SAS version 9.4 statistical software (SAS, Cary, NC) while SEM analyses were performed in R
using the lavaan package.61,114
Results
Maternal characteristics by workplace support for breastfeeding (Table 4.1) show that the
majority of participants were married (78.1%), non-Hispanic white (85.2%), and had an income
greater than $50,000 (54.9%). Approximately one in five (21.4%) mothers reported their
workplace was not supportive of breastfeeding. A positive relationship was observed between
workplace support and breastfeeding duration. Specifically, mothers’ who reported that their
workplace support was “not at all supportive” had a mean breastfeeding duration of 19.4 weeks
(standard deviation (SD) ± 18.3) compared to a mean duration of 27.1 (SD ± 19.8) for mothers’
who reported their workplace was “very supportive” (p<0.001). The chi-square analysis showed
that age, marital status, maternal education, pre-pregnancy BMI, breastfeeding duration, and
confidence in attaining breastfeeding goals were significantly associated with workplace support
(Table 4.1).
The unadjusted path analysis found that all indirect effects were statistically significant.
Specifically, there was an indirect effect of workplace support on breastfeeding duration through:
1) breastfeeding intention; 2) confidence in attaining breastfeeding goals; and 3) breastfeeding
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intention and confidence in attaining breastfeeding goals (Table 4.2). The analysis also revealed
a statistically significant direct effect between confidence in attaining breastfeeding goals,
breastfeeding intention, and breastfeeding duration. Similarly, there was a direct effect between
breastfeeding intention, workplace support, and confidence in attaining breastfeeding goals.
However, a direct effect between workplace support and breastfeeding duration was not
statistically significant (Table 4.3).
After adjusting for marital status, race, education, income, insurance, age, pre-pregnancy
BMI, WIC participation in the prenatal period, and smoking status during pregnancy, all direct
effects from the crude analysis remained statistically significant (Table 4.3); however, only one
indirect effect persisted. A statistically significant indirect effect of workplace support on
breastfeeding duration through confidence in attaining breastfeeding goals was observed. Similar
associations between exclusive breastfeeding duration and workplace support, breastfeeding
intention, and confidence in attaining breastfeeding goals were also observed, as shown in Tables
4.4 and 4.5. The total effects of the model were 1.417 (p=0.021). The mediation ratios of the
indirect effects showed that confidence in attaining breastfeeding goals accounted for 40.8%
(p=0.032) of the total effect; however, all other mediation ratios did not show statistical
significance.
Discussion
Using SEM, the current study found a significant relationship between breastfeeding
intention, confidence in attaining breastfeeding goals, and breastfeeding duration. Results also
highlight that workplace support was associated with breastfeeding duration through confidence
in attaining breastfeeding goals. Furthermore, both breastfeeding intention and workplace
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support was directly associated with confidence in attaining breastfeeding goals; however, there
was no evidence that workplace support is directly related to breastfeeding duration.
To the authors’ knowledge, this is the first study to investigate the complex relationship
between work environments and breastfeeding outcomes; however, the statistically significant
direct effects reported in this study are consistent with previous literature. Studies have reported
that maternal intention to breastfeed is a major predictor of breastfeeding initiation and
duration.102,105 Results from a literature review stated that women who intended to breastfeed
were more likely to have a longer breastfeeding duration.105 In addition, a study of 198 urban
breastfeeding women reported that one of the most important predictors of breastfeeding
duration was maternal confidence.115 Literature has also demonstrated a link between social
support and confidence in breastfeeding.104
Results that demonstrated a significant indirect effect of workplace support on
breastfeeding duration through confidence in attaining breastfeeding goals can be explained by
inadequate social support and low self-efficacy. Research has demonstrated increased long-term
success in a desired outcome (e.g. breastfeeding duration) if social support started during early
periods of behavioral change, including before pregnancy.116 One of the main benefits of having
strong social support in the context of health promotion is its potential to improve selfefficacy.116,117 Self-efficacy relates to a person’s confidence or belief that they can successfully
accomplish a goal.118 Studies suggest that women who receive support may have increased selfefficacy — which may lead to a longer breastfeeding duration compared to women who did not
receive sufficient support.119 This claim is evident when considering literature that demonstrates
a relationship between self-efficacy and breastfeeding duration. A prospective study reported that
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mothers with high self-efficacy were more likely to breastfeed a longer duration or exclusively
breastfeed.119
The current study has several strengths. While research has established the importance of
workplace characteristics on breastfeeding duration, the pathways associated with workplace
support and breastfeeding duration are understudied. Using SEM methodology allowed
investigation of numerous pathways that will provide better understanding of the full impact of
workplace support on breastfeeding duration. Lastly, the longitudinal study design of IFPS II
established temporal precedence for workplace support and breastfeeding duration.
Despite its strengths, this study is not without limitations. Misspecification of
directionality could be present for variables measured by the same questionnaire (perceived
workplace support and breastfeeding intention). Workplace support is self-reported and could be
perceived differently by each woman. Research has stated that self-reported measures of social
support may be impacted by the participant’s mood at the time of the interview 120 — which
could lead to non-differential misclassification and bias results towards the null. Breastfeeding
duration is also self-reported, which may be prone to recall bias, social desirability bias, and nondifferential misclassification, as women wanting to be seen as being caring of their babies may
have over reported their breastfeeding duration. However, research has shown that maternal selfreport of breastfeeding duration is a reliable measurement.93 This study population
disproportionately represents women who are white, are of higher socioeconomic status, can read
English, and have stable mailing addresses; therefore, results are not generalizable. The
mediation ratio has been criticized for providing misleading estimates121; however, these
limitations only apply to structural equation models that include both positive and negative
estimates, which does not apply to this study. Lastly, potential confounding factors that could
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affect estimates such as self-efficacy and alcohol/substance abuse were not available in IFPS II
and could not be assessed.
With the structure of workplaces being scrutinized in recent years, it is essential to fully
understand how employers and work environments impact mothers and their children. While
creating workplace environments that are conducive to breastfeeding has been at the forefront of
current political debates, attention should also be given to working mothers’ perceived
workplace support. The current study found that women who feel supported in their workplace
have more confidence to attain their breastfeeding goals. These findings are timely and provide
insight into a sector that needs policy reform. Further research is needed to understand workplace
policies that increase mother’s confidence in attaining their breastfeeding goals.
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Table 4.1. Distribution of Maternal Characteristics by Workplace Breastfeeding Support
Workplace Support
Characteristic

Ageb

Total

Not At All

Somewhat

Very

(n=105)

Not Too
Much
(n=151)

(N= 1,198)

(n=458)

(n=484)

29.3 (5.4)

27.2 (4.9)

29.6 (5.8)

29.5 (5.5)

29.3 (5.1)

Marital Status

p-valuea

0.0203
0.0143

Not married

21.9

34.4

23.2

21.5

19.3

Maternal Race

0.1952
White, NH

85.2

78.6

87.3

84.7

86.5

Black, NH

4.2

9.7

3.4

4.3

3.2

Hispanic

5.9

6.8

3.4

6.1

6.2

Other

4.7

4.9

6.0

4.9

4.1

Maternal Education

0.0047

Less than high school

1.1

1.1

1.4

1.2

0.9

High school

10.7

22.6

13.3

9.4

8.7

1-3 years of college

38.6

44.1

33.6

38.0

39.6

College graduate

49.6

32.3

51.8

51.4

50.8

Income

0.9398
< $20,000

8.3

8.6

7.3

9.0

7.9

$20,000 - $49,999

36.8

41.0

37.8

35.4

37.0

≥ $50,000

54.9

50.5

55.0

55.7

55.2

Pre-pregnancy BMI
Underweight

0.0337
4.6

6.8
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5.4

3.3

5.0

Normal weight

45.7

48.5

40.9

42.4

49.6

Overweight

27.1

24.3

25.5

32.8

22.9

Obese

22.7

20.4

28.2

21.5

22.5

Health Insurance

0.5978
No

3.9

5.8

2.7

3.5

4.1

Yes

20.4

29.5

18.5

19.2

20.1

Daily Cigarettes Smokedb

0.6 (2.6)

1.0 (3.6)

0.6 (2.8)

0.6 (2.5)

0.5 (2.3)

0.1666

Breastfeeding Durationb

24.9 (19.7)

19.4 (18.3)

23.6 (20.0)

24.3 (19.6)

27.1 (19.8)

0.0001

5.7 (8.3)

4.2 (7.0)

5.2 (8.1)

5.1 (8.0)

6.7 (8.9)

0.0014

Prenatal WIC

(weeks)
Exclusive Breastfeeding
Durationb (weeks)
Breastfeeding Intention
Breastfeed only

0.0587
73.2

62.7

72.9

72.9

75.8

Confidence in Attaining

<.0001

Breastfeeding Goals
Not at all confident

1.6

5.7

1.3

1.5

0.8

Not too confident

7.5

8.6

13.9

8.5

4.3

Somewhat confident

27.1

30.5

36.4

28.8

21.9

Confident

31.8

24.8

28.5

31.2

34.1

Very confident

32.0

30.5

19.9

29.0

38.8

Not all percentages sum to 100% due to rounding
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a

Analysis for categorical variables were conducted using the Chi-Squared test while continuous

variables were tested using a t-test.
b

Mean with standard deviation.

WIC= women, infants and children
BMI= body mass index
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Table 4.2. Parameter Estimates of the Indirect Effects of Workplace Support on Breastfeeding
Duration
Crude Model
Parameter

Estimate

95% CI

(SE)
Workplace support on

Fully Adjusted Modela
Estimate

95% CI

(SE)

0.40 (0.17)

0.04 – 0.74

0.18 (0.15)

-0.10-0.49

0.57 (0.14)

0.33 – 0.86

0.58 (0.15)

0.31-0.87

0.06 (0.03)

0.01-0.12

0.03 (0.03)

-0.02-0.10

breastfeeding duration through
breastfeeding intention
Workplace support on
breastfeeding duration through
confidence in breastfeeding
Workplace support on
breastfeeding duration through
breastfeeding intention and
confidence in breastfeeding
CI= confidence interval
a

Adjusted for marital status, race, education, income, insurance, age, pre-pregnancy body mass

index, WIC participation in the prenatal period, and smoking status during pregnancy.
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Table 4.3. Parameter Estimates of Direct Effects of Workplace Support, Breastfeeding Intention,
and Confidence in Attaining Breastfeeding Goals on Breastfeeding Duration*
Fully Adjusted Modela

Crude Model
Parameter

Estimate

Z-value

p-value

(SE)
Workplace support

Estimate

Z-value

p-value

(SE)

0.03 (0.02)

2.45

0.014

0.02 (0.01)

1.28

0.20

0.17 (0.03)

5.55

<.0001

0.16 (0.03)

5.07

<.0001

1.29 (0.58)

2.23

0.026

0.63 (0.59)

1.07

0.284

0.51 (0.06)

8.11

<.0001

0.51 (0.07)

7.52

<.0001

11.80 (1.23)

9.58

<.0001

9.69 (1.28)

7.54

<.0001

3.44 (0.55)

6.27

<.0001

3.61 (0.56)

6.45

<.0001

on breastfeeding intention
Workplace support
on confidence in
breastfeeding
Workplace support
on breastfeeding duration
Breastfeeding intention on
confidence in breastfeeding
Breastfeeding intention on
breastfeeding duration
Confidence in
breastfeeding on
breastfeeding duration
*Breastfeeding duration (breastmilk in combination with other supplements)
CI= confidence interval
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a

Adjusted for marital status, race, education, income, insurance, age, pre-pregnancy body mass

index, WIC participation in the prenatal period, and smoking status during pregnancy.
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Table 4.4. Parameter Estimates of the Indirect Effects of Workplace Support on Exclusive
Breastfeeding Duration
Crude Model
Parameter

Estimate

95% CI

(SE)
Workplace support on

Fully Adjusted Modela
Estimate

95% CI

(SE)

0.15 (0.06)

0.03 – 0.28

0.07 (0.06)

-0.04 – 0.20

0.20 (0.05)

0.10 – 0.30

0.17 (0.05)

0.08 – 0.28

0.02 (0.01)

0.003 – 0.04

0.01 (0.01)

-0.005 – 0.03

breastfeeding duration through
breastfeeding intention
Workplace support on
breastfeeding duration through
confidence in breastfeeding
Workplace support on
breastfeeding duration through
breastfeeding intention and
confidence in breastfeeding
CI= confidence interval
a

Adjusted for marital status, race, education, income, insurance, age, pre-pregnancy body mass

index, WIC participation in the prenatal period, and smoking status during pregnancy.
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Table 4.5. Parameter Estimates of Direct Effects of Workplace Support, Breastfeeding Intention,
and Confidence in Attaining Breastfeeding Goals on Exclusive Breastfeeding Duration
Fully Adjusted Modela

Crude Model
Parameter

Estimate

Z-value

p-value

(SE)
Workplace support

Estimate

Z-value

p-value

(SE)

0.03 (0.01)

2.45

0.014

0.02 (0.01)

1.28

0.20

0.17 (0.03)

5.55

<0.001

0.16 (0.03)

5.07

<0.001

0.46 (0.25)

1.84

0.065

0.38 (0.25)

1.55

0.122

0.51 (0.06)

8.11

<0.001

0.51 (0.07)

7.52

<0.001

4.57 (0.53)

8.61

<0.001

4.09 (0.43)

9.55

<0.001

1.17 (0.24)

4.96

<0.001

1.08 (0.23)

4.79

<0.001

on breastfeeding intention
Workplace support
on confidence in
breastfeeding
Workplace support
on breastfeeding duration
Breastfeeding intention on
confidence in breastfeeding
Breastfeeding intention on
breastfeeding duration
Confidence in
breastfeeding on
breastfeeding duration
CI= confidence interval
a

Adjusted for marital status, race, education, income, insurance, age, pre-pregnancy body mass

index, WIC participation in the prenatal period, and smoking status during pregnancy.
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Figure 1. Conceptual model of workplace support and breastfeeding duration
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Chapter 5: Conclusion
Improving social support for breastfeeding is a key strategy for increasing national
breastfeeding rates. This project shed light into various components of social support that are
integral to mother’s postpartum behaviors. Specifically, mothers whose prenatal care was
provided by a midwife were more likely to initiate breastfeeding and breastfeed for a longer
duration compared to women whose prenatal care was provided by an obstetrician. Furthermore,
as previous literature has demonstrated, workplace support is important for breastfeeding
outcomes; however, this relationship is mediated by a mother’s confidence in attaining
breastfeeding goals. Lastly, this study found that multiple individuals within a mother’s social
support network are important for breastfeeding initiation and duration.
A major strength of this study is the utilization of a large, longitudinal dataset that
collects a multitude of information surrounding infant feeding. To the authors’ knowledge, this is
the only publicly available dataset that provides extensive detail on infant feeding in a
prospective manner which allowed advanced statistical testing. Despite the apparent strengths,
this study is not without limitations. All psychological constructs must be assessed indirectly.
These abstractions of information can present innumerable issues when trying to measure a
specific construct of interest. Specifically, Crocker and Algina (2006) stated that measurement
problems consistent with all psychological assessments include: “no single approach to
measurement of any construct is universally accepted; and the lack of well-defined units on the
measurement scales”.122 Due to the limitations present within all variables that attempt to
measure psychological constructs, two main exposures of the current study, the importance of
individual’s opinions on the mother’s breastfeeding decisions, and the amount of social support
provided in the workplace, present major limitations. Each of the two aforementioned
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independent variables were measured using one question provided in the prenatal assessment.
Each measure was not repeated over time and may be influenced by external factors (e.g. ill
family member, loss of job) that could impact the answer provided. Furthermore, the scales that
each of the measures utilized were not validated making the interpretation of these variables
susceptible to scrutiny. However, to the authors’ knowledge, scant research exists on a versatile
social support scale that can be utilized for multiple individuals; therefore, these measures may
be a good proxy for social support in the immediate period.
An inherent characteristic associated with longitudinal studies is loss-to-follow up. IFPS
II had response rates ranging from 63-83% depending on the questionnaire.52,85 Due to the
nonresponse in follow-up questionnaires, a monotonic pattern of missing data may be present.123
The current study employed a complete case analysis to deal with missing data; however, this is
prone to practical and theoretical complications. To start, utilizing a list-wise deletion may result
in differing sample sizes between models. Further, power may be lost due to a decrease in the
sample size and precision among estimates may be affected. Future studies may utilize a
different method to correct for the amount of missing, such as multiple imputation.
Overall, novel findings from this study can be used to increase the effectiveness of
current and future breastfeeding policies, programs, and interventions. A multilevel intervention
incorporating multiple types of social support may provide the support needed for mothers to
breastfeed in accordance with national recommendations. Future studies should investigate the
utility of having current obstetricians and gynecologists work alongside midwives to understand
breastfeeding support strategies utilized when midwives interact with their patients. Additional
evaluation is also needed on the time constraints that hospital policies impart on their physicians.
Medical education curricula surrounding breastfeeding should be analyzed and compared with
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midwifery training to identify gaps in current breastfeeding education among physicians.
Lactation policies in the workplace should be evaluated using a metric aimed at measuring the
level of social support provided to mothers.
Furthermore, despite a large proportion of breastfeeding literature being focused on social
support, to date, there is scant literature on measures that accurately quantify social support and
its constructs. Previous research has stated that the mood of a participant at the time of
questioning may impact a participant’s answer when responding to social support questions.120
However, research has yet to investigate how pregnancy impacts women’s responses to
questions. This is of major concern since the transition to parenthood has been recognized as a
stressful event. Therefore, the increase in stress may provide differing results from previous
psychological research. Future research should investigate the psychological underpinnings of
women’s self-report responses during pregnancy and the postpartum period.
A critical element of social support is workplace support. Workplace support entails both
environmental components such as lactation rooms and workplace policies. Fully understanding
why some women feel supported to breastfeed from their workplace while others do not is yet
another area not fully explored. Creating a composite score that correlates with women’s selfreport of workplace support for breastfeeding may provide the critical information needed to
shed light into current workplace policies aimed at increasing breastfeeding support for mothers.
Lastly, future studies should continue to investigate the role of social support in
breastfeeding outcomes. Specifically, additional structures of social support from individuals
should be explored (e.g. extended family and friends). Researchers should also explore the
competency of physician breastfeeding education and training compared to midwives. Further
understanding the differences in training and education surrounding breastfeeding may explain

62

the differences found between physicians and midwives. Lastly, the role of social support should
be investigated among same-sex couples — an overlooked parental population that is growing.
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